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Successful surgical treatment of two patients with
eosinophilic endomyocardial disease
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SUMMARY Cardiac surgery to treat severe heart failure was of benefit to two patients with
endomyocardial disease and hypereosinophilia - eosinophilic endomyocardial disease. Both patients
had severe biventricular fibrosis with mitral and tricuspid regurgitation. One had predominant right
ventricular disease and was treated by right ventricular endocardectomy with tricuspid and mitral
xenograft valve replacement. The second patient's main haemodynamic problem was considered to
be mitral regurgitation. His mitral valve was replaced by a Starr-Edwards prosthesis; endo-
cardectomy was not performed. Though both patients had toxic confusional states for several weeks
postoperatively there was distinct symptomatic and objective evidence of improvement which has
been maintained for over 16 months. Previous reports of surgical treatment of 22 patients without
eosinophilia (all of whom had endomyocardial resection) and three other patients with eosinophilia
have shown equally encouraging results. There has been no evidence of recurrence or progression of
heart damage in follow-up periods of up to seven years. It is concluded that cardiac surgery is an
important advance in the treatment of endomyocardial disease in patients with or without an

eosinophilia.

Cardiac surgery for endomyocardial fibrosis was
introduced by Gerbaux et al. l The procedure involved
removal of the fibrotic and thrombotic endocardial
tissues, with replacement or repair of involved mitral
and/or tricuspid valves. It was shown to be safe and
effective2 and there are now reports of over 22
patients treated in this way. Surgery is now generally
accepted as an im,portant advance in the management
of this condition.

In 1973 it was also recognised that Loffler's
endomyocardial disease and tropical endomyocardial
fibrosis were pathologically indistinguishable4 which
supported earlier suggestions that they had a similar
pathogenesis, reviewed by Olsen and Spry.5 The term
eosinophilic endomyocardial disease is now applied to
both.6 The management of endomyocardial disease in
patients with eosinophilia was, however, complicated
by the problem that heart disease was part of a
systemic disorder in which many different organs
might become involved - the hypereosinophilic syn-
dromes. Initial results of cardiac surgery in three
patients, including one who had a successful mitral
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valve repair in 1973,7 were promising,8 9 but it was
not known whether there were any additional hazards
in operating on such patients, or whether the cardiac
lesions would progress. Endocardectomy, which was
carried out in all patients who had endomyocardial
disease without an eosinophilia, was not attempted in
these three patients, possibly because it was thought
that thrombotic and/or fibrotic lesions could recur on
operative sites. The recent introduction of effective
medical treatment for hypereosinophilic syndromes
with steroids and cytotoxic drugs appears to have
reduced the severity of tissue injury, but endomyo-
cardial disease remains one of the most frequent and
clinically important complications.'0 In view of the
limited benefits of diuretics in patients with severe
heart failure and the lack of alternative forms of
treatment, we were persuaded to study the effects of
cardiac surgery in two patients. This report describes
our experience, including the value of endo-
cardectomy.

Case reports and results
CASE 1
A 36-year-old man presented with fever, erythe-
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matous skin lesions, weight loss, and moder-
ately severe cardiac failure. He had had depressive
episodes intermittently for 13 years, and a cough with
sinusitis for one year. There were signs of tricuspid
regurgitation and of right ventricular failure with a
loud third heart sound. The left ventricle was

hypertrophied with mitral regurgitation. Electro-
cardiograms showed left atrial hypertrophy, wide-
spread low voltage, and ventricular extrasystoles. The
heart was slightly enlarged on chest radiographs.
There was an eosinophilia of 5.Ox 109/1, with mature
but vacuolated and degranulated eosinophils in blood
films. Marrow eosinophils were increased but of
normal morphology. No cause for the eosinophilia
was found.

Preoperative cardiac investigations
These have been described in Chew et al. (case 6). In
summary, cardiac catheterisation showed raised
pressures (Table 1). On angiocardiography the apex
of the right ventricle was seen to be completely
obliterated (Fig. 1), and there was tricuspid regurgita-
tion. The left ventricle was dilated, with mild mitral
regurgitation and some apical occlusion (Fig. 2). He
was considered to have the hypereosinophilic
syndrome with systemic complications and right and
left ventricular endomyocardial disease. Initially heart
failure responded to treatment with bed rest and
diuretics. He was given warfarin which he has
continued. The severe systemic complications of the
hypereosinophilic syndrome resolved on treatment
with prednisolone 40 mg/day which was stopped five
months later though the cough and eosinophilia
persisted. At this time he could walk several miles,
but during the subsequent four years his exercise
tolerance gradually decreased until he was unable
to climb stairs. Electrocardiograms showed atrial
flutter with variable atrioventricular nodal block and
right axis deviation, and on ambulatory Holter

monitoring frequent unifocal ventricular extrasystoles
were seen. A second course of steroids, additional
diuretics, and rest in bed did not improve the heart
failure which now made him breathless on minimal
exertion.

Operative findings
Dense white fibrous tissue covered the inflow tract
and body of the right ventricle, affecting both chordae
and papillary muscles of the tricuspid valve, which
was contained in a dilated ring. A strip of fibrous
tissue was dissected from the inner wall of the right
ventricle (Fig. 3). The papillary muscles were divided
and the tricuspid valve was replaced with a 35 mm
internal diameter Carpentier Edwards xenograft. In
the left ventricle the only visible lesion was a small
area of fibrosis attached to the inferolateral half of the
posterior mitral valve cusp, producing regurgitation.
The mitral valve was replaced with a 33 mm internal
diameter Carpentier Edwards xenograft.

Pathology
Macroscopy: The strip of thick fibrous endocardium
from the right ventricle in which a papillary muscle
was also embedded was 70 x 38 mm in size and
measured up to 6 mm in thickness.
The tricuspid valve was opaque and uniformly

thickened but showed no obvious involvement by
fibrotic process of endomyocardial disease.
The anterior leaflet of the mitral valve was not

involved and showed minimal thickening of the clear
zone and focal thickening of chordae, whereas the
posterior leaflet was considerably thickened and
matting of the chordae was seen.

Histology: In the thickened endocardium the typical
arrangement into three zones was noted, consisting of
loosely arranged connective tissue superficially,
followed by dense collagen tissue. The lowest zone,
closest to the myocardium, "the granulation tissue

Table 1 Swnmary of catheterisation findings of two patients with Loffler's endomyocardial disease before and after operation

Preoperative pressure studies Postoperative pressure studies
Months

(mmHg) poslop. (mmHg)

Case I RA 30 7 RA 20
M, age 36 RV 30/12 LV 100/18

PA 25/14 Cardiac output 4.5 1/min
LA 22
LV 110/23
Cardiac output 3.7 I/min

Case 2 RA 12 4 RA 4
M, age 24 RV 54/12 RV 38/3

PA 54/28 PA 38/20
Wedge 16 Wedge 12
LV 105/20 LV 110/10
Cardiac output 2.8 1/min Cardiac output 4.2 1/min
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Fig. 1 Right atrial angiocardiogram, case 1. (a), (c) before operation; (b), (d) seven months after operation. (a) and (b) are at
end-diastole and (c) and (d) at end-systole. Before operation the apex of the right ventricle was obliterated, but infundibular
contraction was increased. After operation the apexfilled better and improved ventricular contraction was seen.

layer", contained dilated vessels and a sparse chronic
inflammatory infiltrate, consisting predominantly of
lymphocytes.
The tricuspid valve showed uniform, non-specific

thickening but along the line of closure vascular
fibrotic tissue was present, resembling the granulation
tissue layer. The posterior leaflet was involved by
zonally arranged fibrosis which extended along the
chordae tendineae and the basal zone (that is where
the leaflet takes origin from its valve ring). The
anterior leaflet was not involved.

Postoperative findings
Though cardiac failure after the operation improved

rapidly, he developed a severe organic toxic con-
fusional state without focal neurological features
which gradually resolved over the next month. Six
months after the operation he could climb stairs and
walk several miles without difficulty, though he still
needed to take frusemide 60 to 80 mg/day and
amiloride 15 mg/day. Warfarin was continued. There
were no clinical features of heart failure. The eosino-
philia persisted unchanged. Cardiac catheterisation
seven months after operation showed improved filling
and contraction of the right ventricle. There was no
evidence of progression of the disease in the left
ventricle, and there were no features to suggest
recurrence at the endocardectomy site (Fig. 1).
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Fig. 2 Left ventricular angiogram, case 1. (a) fouryears before operation and (b) seven months after operation. No mitral
regurgitation was seen postoperatively after mitral valve xenograft replacement, but the left ventricular irregularities were unchanged,
suggesting no progression ofthe endomyocardialfibrosis.

Fig. 3 Resected endomyocardial tissuefrom the right ventricle ofcase 1.
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CASE 2
A previously healthy 24-year-old man presented with
a few weeks' history of heart failure, his deteriorating
exercise tolerance eventually preventing him from
walking short distances on the flat. On examination he
looked ill and jaundiced with gross right heart failure.
Signs of restrictive cardiomyopathy included a tachy-
cardia at rest of 150/minute, a raised jugular venous
pressure which rose higher on inspiration, and
biventricular hypertrophy. There were murmurs of
mitral and tricuspid regurgitation and a gallop
rhythm. There was an eosinophilia of 5.1 x 109/1, with
mature but vacuolated and degranulated eosinophils
in blood films as described in case 1. Despite a wide
range of investigations for allergic or parasitic causes,
no cause for the eosinophilia was found though the
serum IgE was increased to 2840 IU/ml. He was
considered to have severe endomyocardial disease
with predominant mitral valve involvement caused by
the hypereosinophilic syndrome in a quiescent phase.

Preoperative cardiac investigations
There was slight cardiomegaly and pulmonary
oedema in chest radiographs, and electrocardiograms
showed sinus rhythm, right axis deviation, and right
ventricular hypertrophy. On ambulatory Holter
monitoring, frequent multifocal extrasystoles were
seen with one episode of supraventricular tachycardia.
Cardiac pressure studies are shown in Table 1. A right
ventricular angiogram showed an enlarged right
ventricle and obliteration of the apex with mild
tricuspid regurgitation (Fig. 4). A left ventricular

angiogram showed severe mitral regurgitation with a
hyperdynamic left ventricle (Fig. 5). The left ventric-
ular cavity was of normal size but the wall and apex
had some irregularities. Though he responded
initially to treatment with diuretics and warfarin, his
exercise tolerance decreased until he was breathless at
rest.

Operative findings
At operation the left ventricle was hypertrophied with
a whiter endocardial surface than normal. The mitral
valve ring was considerably dilated, with some fusion
of the posterior cusps of the mitral valve to the
posterior ventricular wall. It was replaced with a 24
mm model 6400 Starr-Edwards prosthesis. Histology
showed normal valve cusps, and the attached papil-
lary muscles were mildly hypertrophied with inter-
stitial fibrosis. The left and right atria were dilated
and hypertrophied. The right ventricle was also
dilated and hypertrophied and had a pale endocardial
surface, most obvious at the apex and at the base of
the anterior papillary muscle. But as the right-sided
lesions were thought to be less haemodynamically
significant than those on the left, and as operation
would have necessitated sacrifice of the tricuspid
valve, endocardial resection and tricuspid valve
surgery were not carried out. Two days after oper-
ation he developed a severe organic toxic confusional
state lasting for three weeks. He was disorientated,
with loss of memory, and failed to recognise his
relatives. He often sat alone singing to himself. There
were no focal cerebral lesions and the cerebrospinal

Fig. 4 Right ventricular angiogram, case 2. (a) six months before operation and (b) three months after operation showing no
progression ofsevere endomyocardialfibrosis. Endocardectomy was not performed in this patient.
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Fig. 5 Left ventricular angiogram, case 2. (a) six months before operation and (b) three months after operation, showing no residual
mitral regurgitation after a Starr-Edwards mitral valve replacement. There are slight irregularities ofthe ventricular wall which have
not changed.

fluid protein was 065 g/l. Eosinophils were not
present in the cerebrospinal fluid and the eosinophil
cationic protein content of the cerebrospinal fluid was
not increased.

Postoperative findings
Three months after the operation he felt well. His
mental state was normal and he was now able to
manage two ffights of stairs without dyspnoea. He no
longer required treatment with diuretics. The eosino-
philia persisted unchanged. Cardiac catheterisation
four months after operation showed no progression of
endomyocardial disease (Fig. 4 and 5) and the mitral
valve prosthesis was functioning normally (Fig. 5).
Nine months after operation he was able to bicycle
to work without becoming breathless. The only
abnormal physical sign was a raised jugular venous
pressure of 6 cm. Ambulatory Holter monitoring at
this stage showed only a few ventricular extrasystoles
and he has remained well 16 months after operation.

Discussion
These cases confirm that tricuspid and/or mitral valve
surgery for endomyocardial disease can be successful
even in patients with the hypereosinophilic syn-
dromes, and suggest that ventricular endocardectomy
may be safely carried out without risk of thrombi,

emboli, or recurrence at the operative sites. The
results should encourage the use of cardiac surgery in
patients with severe heart failure caused by endomyo-
cardial disease irrespective of whether they have
hypereosinophilia.

Preoperative cardiac assessment was done to deter-
mine the relative importance of restriction of filling
of each ventricle by endomyocardial fibrosis,
obliteration with clot and/or fibrous tissue, and
involvement of the mitral or tricuspid valves as in
other patients with endomyocardial disease without
eosinophilia in the past. The possibility was con-
sidered that the heart failure might be responsive to
steroids, which have improved cardiac function in a
small number of patients with hypereosinophilia and
acute myocarditis.12 In both patients, however, there
were clear structural reasons why surgery should be
carried out and the lesions were seen clearly at
operation: obliteration of the right ventricle in case 1
and severe mitral regurgitation in case 2. In the latter,
operation had to be carried out urgently because of
the presentation of severe heart failure; in the former,
two courses of treatment with steroids had been given
during the preceding four years. The effects of
steroids and cytotoxic drugs on relapses in patients
with hypereosinophilic syndromes have been re-
viewed by Parrillo et al.'0 It is not known, however,
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whether these influence the extent or progression of
endomyocardial disease in such patients. Most of
them are given anticoagulants throughout the course
of their illness, as emboli and thrombotic complica-
tions are common.'3 In patients who present with
hypereosinophilic syndromes without cardiac involve-
ment monitoring of the number of degranulated blood
eosinophils has proved to be a useful method of
predicting the onset of cardiac complications.'3
The types of operation which have been carried out

previously in 26 patients with endomyocardial
disease, with and without an eosinophilia, are shown
in Table 2. Four of them had hypereosinophilia at the
time of operation and one developed this post-
operatively. All 22 patients who did not have eosino-
philia at the time of operation had a resection of
endocardial tissues. Follow-up studies have shown no
local recurrence but the long-term outlook for these
patients is still not known. The types of valve
replacements which have been used include xeno-
grafts, and Starr-Edwards, Beall, Bjork-Shiley, and
Lillehei Kaster prostheses. There do not appear to be
any special problems associated with the use of these
valves though two patients have had thrombotic
complications. One died after thrombosis of her
Bjork-Shiley mitral prosthesis 14 months postoper-
atively,'4 and the other died 17 months after operation
as a result of a recurrence of endomyocardial fibrosis
which was associated with a massive eosinophilia.'5
Dubost, reporting on 12 patients, described one who

died 20 days after operation as a result of intractable
renal failure and one who died at 20 months from
paroxysmal atrioventricular dissociation. His first
patient, operated on in 1971, died in 1978 from
cirrhosis. His other patients, however, are much
improved, the majority of them being able to return to
normal work.2
There have been few postoperative complications of

surgery in patients with endomyocardial disease apart
from reports that endocardectomy of the right
ventricle may produce complete atrioventricular
block requiring pacing.1 16
Both of our patients had hypereosinophilia and

developed a severe organic toxic confusional state
soon after operation. Despite extensive neurological
investigation, including lumbar puncture, brain scan,
and computerised axial tomography, no cause was
found. The confusion, however, resolved spon-
taneously within five weeks of operation, leaving no
residual neurological or psychological deficit. As there
were no special features in the operative procedure or
the events surrounding it, it seems possible that the
hypereosinophilia itself was in some way involved.
The morphological recognition of eosinophilic

endomyocardial disease is well established4 5 and the
zonal layering of the thick endocardium is highly
characteristic. The striking feature is the extensive
thickening of the endocardium which in the normal
right ventricle does not exceed 10 ,um. In case 1 it
measured as much as 6 mm in thickness. The disease

Table 2 Reports of patients with endomyocardial disease treated surgically

No. of Endo- Follow-up
Author patients TVR MVR TVRIMVR cardectomy (mth)

(a) Without hypereosinophilia at time of operation
Gerbaux et al.' 1 1 (repair) 1 1 56
Lepley et al.17 1 - 1 _ - 72**
Cachera et al.'8 1 1 (repair) 1 - 1 5
*Dubost et al.'6 5 1 + 1 (repair) 2 2 5 56
Binet et al."9 1 - - - 1 10

tHess et al.'5 4 3 1 4 36**
tDubost2 6 (Details not given) 6 84
Sheikhzadeh et al.20 1 1 1 (repair) - 1 2
L Gonzalez-Lavin

(1980, personal communication) 1 - - 1 1 6
SNair et al.2 1 -I _ 1 18**

(b) With hypereosinophilia at time of operation
Bell et al.7 1 1 (repair) - - 88**
Adams and Mainz8 1 - 1 - - 6
Weyman et al.9 1 - - 1 - 36**
¶Ikaheimo et al.'4 1 _ 1 _ 1 14
This report (1981) 2 _ 1 1 1 14

*One death 20 months after operation.
tOne death 17 months after operation.
tOne death 84 months after operation.
TVR, tricuspid valve replacement.

§This patient subsequently had a heart transplant.
¶This patient died 14 months after operation.
**Personal communication.
All other patients are alive and improved after operation.
MVR, mitral valve replacement.
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can involve the right or left ventricle separately but
biventricular involvement is the form most commonly
encountered.5
The diagnosis of endomyocardial disease is being

made increasingly frequently during life. Because
surgical treatment may benefit many of these patients,
full cardiological assessment is required. In patients
with severe heart failure resulting from valve lesions,
simple correction of these can be of great value, as
patients with restrictive cardiomyopathy are obvi-
ously unable to tolerate even mild valvular regurgita-
tion. The removal of fibrous tissue from affected
ventricles should also benefit patients who have
obvious restrictive and/or obliterative lesions. These
procedures should be considered for all patients with
advanced endomyocardial disease, including those
with hypereosinophilia. Surgery appears to be a
significant step forward in the management of these
patients.
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